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APPARATUS AND METHOD FOR TRANSMITTING AND 
RECEIVING MULTIMEDIA BROADCASTING 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[01] This application claims the priority of Korean Patent Application No. 
10-2002-0059776, filed on October 1, 2002, in the Korean Intellectual Property 
Office, the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[02] The present invention relates to an apparatus and method for 
transmitting and receiving multimedia broadcasting in order to provide 
multimedia broadcasting services and interactive broadcasting services. 

2. Description of the Related Art 

[03] In conventional broadcasting services, simple video and audio 
information is provided. However, with the development of computer systems 
and the spread of ultrahigh-speed Internet lines, Internet broadcasting has 
gradually grown. Due to the widespread use of Internet broadcasting, the 
boundary between televisions (TVs) and computers is becoming increasingly 
hazy, and multimedia broadcasting transmitting various media has been 
realized. In addition, even in the case of over-the-air broadcasting, with the 
development of digital broadcasting, two-way broadcasting, i.e., interactive 
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broadcasting, has become possible. Conventional broadcasting systems cannot 
support multimedia broadcasting and interactive broadcasting. 

[04] Further, in a conventional synchronized multimedia integration language 
(SMIL) through which multimedia services can be provided, although an 
interactive function is provided, SMIL is not suitable for broadcasting due to a 
time limitation such as the necessity to immediately download media data as 
soon as a user's request is generated. 

SUMMARY OF THE INVENTION 

[05] The present invention provides an apparatus and method for transmitting 
and receiving multimedia broadcasting, by which a broadcasting station 
transmits a reference clock signal directly influencing the operating instant of a 
currently broadcast multimedia document, in order to provide multimedia 
broadcasting services and interactive broadcasting services 

[06] According to an illustrative aspect of the present invention, there is 
provided an exemplary apparatus for transmitting multimedia broadcasting. 
The apparatus includes a reference clock generator/transmitter, which generates 
and transmits a reference clock value, i.e., a current time value, of real-time 
multimedia broadcasting; a multimedia document generator/transmitter, which 
generates and transmits a multimedia document scheduled at the generated 
reference clock value; and a media data generator/transmitter, which generates 
and transmits media data, i.e., a rendering material, used to render the generated 
multimedia document. 
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[07] According to another illustrative aspect of the present invention, there is 
provided an exemplary apparatus for receiving multimedia broadcasting. The 
apparatus includes a reference clock receiver, which receives a reference clock 
value, i.e., a current time value, of real-time multimedia broadcasting; a 
multimedia document receiver/storage, which receives and stores a first 
multimedia document; a media data receiver/storage, which receives and stores 
first media data; and a multimedia document Tenderer, which when the first 
multimedia document is scheduled at the reference clock value and the first 
media data is a rendering material, used to render the first multimedia 
document, renders the first multimedia document using the first media data. 

[08] According to still another illustrative aspect of the present invention, 
there is provided an exemplary multimedia broadcasting system including an 
apparatus for transmitting multimedia broadcasting, which generates and 
transmits a reference clock value, i.e., a current time value of real-time 
multimedia broadcasting, a multimedia document scheduled at the generated 
reference clock value, and media data, i.e., a rendering material, used to render 
the generated multimedia document; and an apparatus for receiving multimedia 
broadcasting, which receives the reference clock value, receives and stores the 
multimedia document and the media data, and when the multimedia document 
is scheduled at the reference clock value and the media data is a rendering 
material used to render the multimedia document, renders the multimedia 
document using the media data. 
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[09] According to still another illustrative aspect of the present invention, 
there is provided an exemplary method of transmitting multimedia broadcasting. 
The method includes generating and transmitting a reference clock value, i.e., a 
current time value of real-time multimedia broadcasting; generating and 
transmitting a multimedia document scheduled at the generated reference clock 
value; and generating and transmitting media data, i.e., a rendering material for 
the generated multimedia document. 

[10] According to still another illustrative aspect of the present invention, 
there is provided an exemplary method of receiving multimedia broadcasting. 
The method includes receiving a reference clock value, i.e., a current time 
value, of real-time multimedia broadcasting; receiving and storing a first 
multimedia document; receiving and storing first media data; and when the first 
multimedia document is scheduled at the reference clock value and the first 
media data is a rendering material used to render the first multimedia document, 
rendering the first multimedia document using the first media data. 

[11] According to still another illustrative aspect of the present invention, 
there is provided an exemplary multimedia broadcasting method including 
generating and transmitting a reference clock value, i.e., a current time value, of 
real-time multimedia broadcasting, a multimedia document scheduled at the 
generated reference clock value, and media data, i.e., a rendering material, used 
to render the generated multimedia document; and receiving the reference clock 
value, receiving and storing the multimedia document and the media data, and 



4 



when the multimedia document is scheduled at the reference clock value and the 
media data is a rendering material used to render the multimedia document, 
rendering the multimedia document using the media data. 

[12] According to still another illustrative aspect of the present invention, 
there is provided an exemplary data structure used for multimedia broadcasting. 
The data structure includes type information, which indicates whether 
substantial data is a reference clock value, i.e., a current time value, of real-time 
multimedia broadcasting, a multimedia document scheduled at the generated 
reference clock value, or media data, i.e., a rendering material, used to render 
the generated multimedia document; time slot information, which indicates a 
broadcasting time zone in which the reference clock value, the multimedia 
document, or the media data is scheduled; payload length information, which 
indicates the length of payload information following the payload length 
information; and payload information, which is substantial data information of 
the reference clock value, the multimedia document, or the media data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[13] The above and other features and advantages of the present invention 
will become more apparent by describing in detail illustrative, non-limiting 
embodiments thereof with reference to the attached drawings in which: 

[14] FIG. 1 is a diagram of a data structure for synchronized multimedia 
integration language (SMIL) broadcasting according to the present invention; 
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[15] FIG. 2 is a diagram of an apparatus which transmits SMIL broadcasting 
according to the present invention; 

[16] FIG. 3 is a diagram of an apparatus which receives SMIL broadcasting 
according to the present invention; 

[17] FIG. 4 is a flowchart of a method of transmitting SMIL broadcasting 
according to the present invention; 

[18] FIGS. 5 and 6 are flowcharts of a method of . receiving SMIL 
broadcasting according to the present invention; 

[19] FIG. 7 is a diagram showing a SMIL document according to an 
embodiment of the present invention; 

[20] FIG. 8 is a diagram showing an image resulting from rendering the 
SMIL document shown in FIG. 7; and 

[21] FIG. 9 is a diagram showing a SMIL document for interactive 
broadcasting according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[22] Hereinafter, preferred embodiments of the present invention will be 
described in detail with reference to the attached drawings. Multimedia 
broadcasting using a synchronized multimedia integration language (SMIL) 
document, which is a common multimedia document format, is referred to as 
SMIL broadcasting. 
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[23] FIG. 1 is a diagram of a data structure for SMIL broadcasting according 
to the present invention. The data structure includes type information 11, time 
slot information 12, payload length information 13, and payload information 14. 

[24] The type information 11 is information indicating whether data is a 
reference clock value, i.e., a current time value of real-time SMIL broadcasting, 
a SMIL document scheduled at the reference clock value, or media data, i.e., a 
rendering material, used to render a SMIL document. The media data may be 
video data, audio data, image data, or text data. The type information 11 is 
represented by at least 2 bits. For example, when data for SMIL broadcasting is 
received from a SMIL broadcasting station in the form of a stream, it can be 
determined that the data is a reference clock value when the first two bits of the 
data stream are 00, a SMIL document when the first two bits of the data stream 
are 01, and media data when the first two bits of the data stream are 10. 
According to the type information 11, the type of data contained in the payload 
information 14 is detected so that the data contained in the payload information 
14 can be processed based on the detected type. 

[25] The time slot information 12 is information indicating a broadcasting 
time slot in which a reference clock value, a SMIL document, or media data is 
scheduled to be broadcast. For example, if SMIL broadcasting is scheduled 
from 6 to 24 o'clock, and a morning news program is scheduled from 6 to 7 
o'clock and a morning drama is scheduled from 7 to 8 o'clock, the time slot 
information 12 of the morning news program can be set to 0 (or 00) and the 
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time slot information 12 of the morning drama can be set to 1 (or 01). Here, 
when a reference clock value is in the range of 6-7, the time slot information 12 
of the reference clock value is 0. The time slot information 12 of a SMIL 
document scheduled to be broadcast at the reference clock value is also 0. In 
addition, the time slot information 12 of media data used to render the SMIL 
document is 0. Accordingly, data structures are fetched and used only when 
they have the same time slot information 12. Otherwise, they are discarded. 

[26] The payload length information 13 is information indicating the length 
of the following payload information 14. Information on the length of the 
payload information 14 is stored in the payload length information 13 so that 
the ending of a current data stream and the beginning of a next sequential data 
stream are known. The next data stream following the payload information 14 
starts from type information again. 

[27] The payload information 14 is substantial data information such as a 
reference clock value, a SMIL document, or media data. Substantial data 
information displayed to viewers is recorded in the region of the payload 
information 14. 

[28] As described above, various types of information, i.e., the type 
information 11, the time slot information 12, the payload length information 13, 
and the payload information 14, are sequentially transmitted and received in the 
form of a data stream, i.e. a sequential bit stream. Here, since a reference clock 
value, a SMIL document, and media data are transmitted through a single 
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channel, a transmitter performs multiplexing and a receiver performs 
demultiplexing. 

[29] FIG. 2 is a diagram of an apparatus for transmitting SMIL broadcasting 
according to the present invention. The apparatus for transmitting SMIL 
broadcasting includes a reference clock generator/transmitter 21, a SMIL 
document generator/transmitter 22, and a media data generator/transmitter 23. 

[30] The reference clock generator/transmitter 21 generates and transmits a 
reference clock value, i.e., a current time value, for real-time SMIL 
broadcasting. In conventional broadcasting, information is transmitted and 
received in one direction and a viewer does not have any option. However, in 
SMIL broadcasting according to the present invention, when a SMIL document 
scheduled in a particular time zone is rendered into an image, a viewer can see 
desired information by clicking on particular text in the image. That is, 
interactive broadcasting is possible in the present invention. Since each SMIL 
document is scheduled in a particular time zone, if the clock of a receiving party 
is not synchronized with the clock of a transmitting party, the receiving party 
may render a wrong SMIL document. For example, if the clock of the receiving 
party is 5 minutes slower than the clock of the transmitting party, when it is 
scheduled that a news program ends and a drama begins at seven o'clock, while 
a broadcasting station broadcasts the drama, a caption for the news program is 
continuously displayed on a receiver, for example, a TV. The reference clock 
value generated by the reference clock generator/transmitter 21 is used to 
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achieve synchronization between a transmitting party and a receiving party, 
which is necessary for realizing interactive broadcasting. The receiving party 
must render an appropriate SMIL document based on the reference clock value 
transmitted from the transmitting party. Since it cannot be predicted when a 
viewer will turn the TV on or off, the transmission frequency of a reference 
clock value can be increased in order to try to render a SMIL document at an 
increasingly accurate instant of time. However, when the transmission 
frequency of a reference clock value is increased, the amount of transmitted 
data is also increased, requiring an increasingly broad bandwidth. Accordingly, 
it is preferable that a reference clock value is transmitted with a period that does 
not cause a display to appear abnormal. In other words, the reference clock 
generator/transmitter 21 transmits a reference clock value increasing by a 
predetermined value to a receiving party whenever the reference clock value 
increases by the predetermined value (for example, 3 seconds). 

[31] SMIL provides a powerful multimedia presentation function but is not 
appropriate for broadcasting due to the time limitation such as the necessity to 
immediately download media data as soon as a user's request is generated. 
However, an advantage is that every receiving terminal receiving SMIL 
broadcasting can receive the same information by using a reference clock value. 
In addition, since a reference clock value contains time information of a 
currently broadcast SMIL document, the receiving terminal can determine a 
currently displayed scene based on the time information 
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[32] The SMIL document generator/transmitter 22 generates a SMIL 
document scheduled to be broadcast at the generated reference clock value and 
transmits the generated SMIL document. In a case where a news program is 
scheduled in a time zone of 6-7 o'clock and a drama is scheduled in a time zone 
of 7-8 o'clock, the SMIL document generator/transmitter 22 generates and 
transmits a SMIL document for the news program when the generated reference 
clock value is in a range of 6-7 o'clock and a SMIL document for the drama 
when the generated reference clock value is in a range of 7-8 o'clock. 

[33] Since a reference clock value is used to report the time zone during 
which a particular document is scheduled to be broadcast and to synchronize the 
clock of a broadcasting station with the clock of a receiving party, it should be 
composed of a small amount of data and should be updated frequently. 
Accordingly, a reference clock value is frequently transmitted. In the 
meantime, a SMIL document contains a large amount of data. A receiving 
party receives at one time a SMIL document scheduled to be broadcast in a 
particular time zone and can receive and store a SMIL document in advance to a 
time zone the SMIL document is scheduled to be broadcast in. Accordingly, a 
SMIL document can be transmitted with a period appropriately determined 
taking into account the fact that a user randomly turns a receiving party on or 
off. 

[34] The media data generator/transmitter 23 generates and transmits media 
data used to render the generated SMIL document. When media data is video 
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or audio information, the amount of data may be very large. In this case, if a 
receiving party has a large memory capacity, it can receive and store the media 
data in advance. If a receiving party has a small memory capacity, it can 
receive the media data through a conventional one-way broadcasting method or 
a real-time streaming protocol (RTSP) and then play the media data. 
Accordingly, the media data can be transmitted with a period appropriately 
determined taking into account the fact that a user randomly turns a receiving 
party on or off, or it can be transmitted in advance. 

[35] The reference clock generator/transmitter 21, the SMIL document 
generator/transmitter 22, and the media data generator/transmitter 23 
respectively transmit a reference clock value, a SMIL document, and media data 
in the form of data streams. As shown in FIG. 1, a data stream is composed of 
type information, time slot information, payload length information, and 
payload information. The type information indicates whether substantial data is 
a reference clock value, a SMIL document, or media data. The time slot 
information indicates a broadcasting time zone in which the reference clock 
value, the SMIL document, or the media data is scheduled to be broadcast. The 
payload length information indicates the length of the following payload 
information. The payload information is substantial data information of the 
reference clock value, the SMIL document, or the media data. 

[36] FIG. 3 is a diagram of an apparatus for receiving SMIL broadcasting 
according to the present invention. The apparatus for receiving SMIL 
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broadcasting includes a reference clock receiver 31, a SMIL document 
receiver/storage 32, a media data receiver/storage 33, and a SMIL document 
renderer 34. 

[37] If the power of the apparatus for receiving SMIL broadcasting is turned 
on, the system is initialized to receive broadcasting information. At present, 
broadcasting information is transmitted and received using a channel having a 
predetermined frequency range. However, if Internet broadcasting becomes 
more widespread, broadcasting information can be transmitted and received 
using broadcast receiving ports. 

[38] The reference clock receiver 31 receives a reference clock value, i.e., a 
current time value, of real-time SMIL broadcasting. The reference clock 
receiver 31 receives a reference clock value with a predetermined period (for 
example, every three seconds). In other words, the reference clock receiver 31 
receives a reference clock value increasing by a predetermined value whenever 
the reference clock value increases by the predetermined value. 

[39] The SMIL document receiver/storage 32 receives a SMIL document, for 
example, a first SMIL document, which is currently transmitted from a 
broadcasting station and stores it in memory. A broadcasting station can 
sequentially transmit a plurality of SMIL documents to be used in SMIL 
broadcasting. A receiver (for example, a TV) can receive and store the plurality 
of SMIL documents, for example, first and second SMIL documents, in 
advance. In this case, when the first SMIL document is used for 1 hour and 
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then the second SMIL document is used, after the receiver has rendered the first 
SMIL document for 1 hour it then fetches the second SMIL document from the 
memory and renders the second SMIL document. 

[401 The media data receiver/storage 33 receives media data, for example, 
first media data, which is currently transmitted from a broadcasting station and 
stores it in memory. A broadcasting station can sequentially transmit a plurality 
of media data to be used in SMIL broadcasting. A receiver (for example, a TV) 
can receive and store the plurality of media data, for example, first and second 
media data, in advance. In this case, when the first media data is used for 1 
hour and then the second media data is used, after the receiver has rendered the 
first media data for 1 hour it then fetches the second media data from the 
memory and renders the second media data. When the amount of media data is 
greater than the memory capacity of the receiver, the media data can be received 
and played using a conventional one-way broadcasting method or a RTSP. 

[41] When the stored first SMIL document is scheduled to be broadcast at a 
current reference clock value and the stored first media data is a rendering 
material used to render the first SMIL document, the SMIL document renderer 
34 renders the first SMIL document using the first media data. For example, 
let's assume that a reference clock value is in a range of 6-8 o'clock (i.e., SMIL 
broadcasting is performed from 6 through 8 o'clock) and that a news program is 
scheduled in a time zone of 6-7 o'clock and a drama is scheduled in a time zone 
of 7-8 o'clock. In this case, if a viewer turns on a receiver at 6:30, a reference 
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clock value indicating 6:30 is received. When the first SMIL document, which 
is scheduled at the reference clock value, that is, which has the same time slot 
information as the reference clock value, has already been stored, the SMIL 
document renderer 34 parses the first SMIL document, fetches the first media 
data on the first SMIL document, and renders the first SMIL document using 
the first media data. 

[42] The reference clock receiver 31, the SMIL document receiver/storage 
32, and the media data receiver/storage 33 respectively receive a reference clock 
value, a SMIL document, and media data in the form of data streams. As shown 
in FIG. 1, a data stream is composed of type information, time slot information, 
payload length information, and payload information. The type information 
indicates whether substantial data is a reference clock value, a SMIL document, 
or media data. The time slot information indicates a broadcasting time zone in 
which the reference clock value, the SMIL document, or the media data is 
scheduled. The payload length information indicates the length of the following 
payload information. The payload information is substantial data information 
of the reference clock value, the SMIL document, or the media data. 

[43] When a currently stored first SMIL document is not scheduled at a 
currently received reference clock value, that is, when the time slot information 
of the current reference clock value is different from that of the current first 
SMIL document, the SMIL document renderer 34 stands by until receipt of a 
reference clock value at which the first SMIL document is scheduled to be 
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broadcast. For example, let's assume that a reference clock value is in a range 
of 6-8 o'clock (i.e., SMIL broadcasting is performed from 6 through 8 o'clock) 
and that a news program is scheduled in a time zone of 6-7 o'clock and a drama 
is scheduled in a time zone of 7-8 o'clock. In this case, if a viewer turns on a 
receiver at 6:30, a reference clock value indicating 6:30 is received. When the 
first SMIL document currently stored in a memory is for the drama scheduled 
for 7-8 o'clock, the SMIL document renderer 34 stands by until a reference 
clock value indicating 7 o'clock is received. On receiving the reference clock 
value indicating 7 o'clock, the SMIL document renderer 34 parses the first 
SMIL document, fetches first media data on the first SMIL document, and 
renders the first SMIL document using the first media data. 

[44] When the currently stored first SMIL document is scheduled at a 
currently received reference clock value but the currently stored first media data 
is not a rendering material used to render the first SMIL document scheduled at 
the current reference clock value, the SMIL document renderer 34 holds the 
first media data in standby and uses the first media data when rendering a 
second SMIL document, whose rendering material is the first media data and 
which is scheduled to be broadcast at a predetermined reference clock value. 
For example, let's assume that a reference clock value is in a range of 6-8 
o'clock (i.e., SMIL broadcasting is performed from 6 through 8 o'clock) and 
that a news program is scheduled in a time zone of 6-7 o'clock and a drama is 
scheduled in a time zone of 7-8 o'clock. In this case, if a viewer turns on a 
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receiver at 6:30, a reference clock value indicating 6:30 is received. When the 
first SMIL document scheduled at the received reference clock value, i.e., 
having the same time slot information as the received reference clock value has 
already been stored, the SMIL document renderer 34 parses the first SMIL 
document. However, if the currently stored first media data is not a rendering 
material used to render the first SMIL document, that is, if the first media data 
is for the drama, the SMIL document renderer 34 stands by until a reference 
clock value indicating 7 o'clock is received. On receiving the reference clock 
value indicating 7 o'clock, the SMIL document renderer 34 parses the second 
SMIL document for the drama, fetches the first media data for the second SMIL 
document, and renders the second SMIL document using the first media data. 

[45] When the currently rendered first SMIL document is not scheduled at a 
currently received reference clock value, the SMIL document renderer 34 stops 
rendering the first SMIL document. In this situation, when the second SMIL 
document scheduled at the currently received reference clock value and the 
second media data, i.e., a rendering material, used to render the second SMIL 
document, have been stored, the SMIL document renderer 34 renders the 
second SMIL document. For example, let's assume that a reference clock value 
is in a range of 6-8 o'clock (i.e., SMIL broadcasting is performed from 6 
through 8 o'clock) and that a news program is scheduled in a time zone of 6-7 
o'clock and a drama is scheduled in a time zone of 7-8 o'clock. Here, the SMIL 
document renderer 34 is rendering the first SMIL document for the news 
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program at 6:59. However, at 7 o'clock, a current reference clock value is 
different from the first SMIL document in time slot. Accordingly, the SMIL 
document renderer 34 is expected to stop rendering the first SMIL document 
and start rendering the second SMIL document for the drama scheduled at the 
current reference clock value. When the second SMIL document and the 
second media data for the drama, i.e., a rendering material for the second SMIL 
document, have been stored, the SMIL document renderer 34 renders the 
second SMIL document. 

[46] When the currently rendered first SMIL document is not scheduled at a 
currently received reference clock value, the SMIL document renderer 34 stops 
rendering the first SMIL document. In this situation, when the second SMIL 
document scheduled at the currently received reference clock value has not been 
stored, the second SMIL document is received and stored. For example, let's 
assume that a reference clock value is in a range of 6-8 o'clock (i.e., SMIL 
broadcasting is performed from 6 through 8 o'clock) and that a news program is 
scheduled in a time zone of 6-7 o'clock and a drama is scheduled in a time zone 
of 7-8 o'clock. Here, the SMIL document renderer 34 is rendering the first 
SMIL document for the news program at 6:59. However, at 7 o'clock, a current 
reference clock value is different from the first SMIL document in time slot. 
Accordingly, the SMIL document renderer 34 is expected to stop rendering the 
first SMIL document and start to render the second SMIL document for the 
drama scheduled at the current reference clock value. When the second SMEL 
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document has not been stored, the second SMIL document is received and 
stored. Here, when the second media data for the drama, i.e., a rendering 
material, used to render the second SMIL document, has been stored, the SMIL 
document renderer 34 renders the second SMIL document. 

[47] When the currently rendered first SMIL document is not scheduled at a 
currently received reference clock value, the SMIL document renderer 34 stops 
rendering the first SMIL document. In this situation, when the second SMIL 
document scheduled at the currently received reference clock value has been 
stored but the second media data, i.e., a rendering material, used to render the 
second SMIL document has not been stored, the second media data is received 
and stored. For example, let's assume that a reference clock value is in a range 
of 6-8 o'clock (i.e., SMIL broadcasting is performed from 6 through 8 o'clock) 
and that a news program is scheduled in a time zone of 6-7 o'clock and a drama 
is scheduled in a time zone of 7-8 o'clock. Here, the SMIL document renderer 
34 is rendering the first SMIL document for the news program at 6:59. 
However, at 7 o'clock, a current reference clock value is different from the first 
SMIL document in time slot. Accordingly, the SMIL document renderer 34 is 
expected to stop rendering the first SMIL document and start to render the 
second SMIL document for the drama scheduled at the current reference clock 
value. Here, when the second SMIL document has been stored but the second 
media data, i.e., a rendering material, used to render the second SMIL document 
has not been stored, the second media data is received and stored. Then, the 
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SMIL document Tenderer 34 renders the second SMIL document. However, 
when the amount of media data is greater than the capacity of memory, the 
media data can be received and played using a conventional one-way 
broadcasting method or a RTSP. 

[48] FIG. 4 is a flowchart of a method of transmitting SMIL broadcasting 
according to the present invention. A reference clock value, i.e., a current time 
value of real-time SMIL broadcasting, is generated and transmitted in step 41. 
Here, a reference clock value is transmitted whenever it increases by a 
predetermined value. Next, a SMIL document scheduled at the generated 
reference clock value is generated and transmitted in step 42. Next, media data 
that is a rendering material used to render the generated SMIL document is 
generated and transmitted in step 43. 

[49] Here, the reference clock value, the SMIL document, and the media data 
are transmitted in the form of data streams. A data stream is composed of type 
information, time slot information, payload length information, and payload 
information. The type information indicates whether substantial data is a 
reference clock value, a SMIL document, or media data. The time slot 
information indicates a broadcasting time zone in which the reference clock 
value, the SMIL document, or the media data is scheduled. The payload length 
information indicates the length of the following payload information. The 
payload information is substantial data information of the reference clock value, 
the SMIL document, or the media data. 
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[50] FIGS. 5 and 6 are flowcharts of a method of receiving SMIL 
broadcasting according to the present invention. A reference clock value, i.e., a 
current time value of real-time SMIL broadcasting, is received in step 51. Here, 
a reference clock value is transmitted whenever it increases by a predetermined 
value. Next, a first SMIL document is received and stored in step 52. Next, 
first media data is received and stored in step 53. Next, if it is determined that 
the first SMIL document is scheduled at the reference clock value in step 54, it 
is determined whether the first media data is a rendering material for a SMIL 
document scheduled at the current reference clock in step 55. If it is determined 
that the first media data is the rendering material for the SMIL document 
scheduled at the reference clock value, the first SMIL document is rendered 
using the first media data in step 56. 

151] In the meantime, if it is determined that the first SMIL document is not 
scheduled at the reference clock value in step 54, the first SMIL document is 
held in standby until receipt of a first predetermined reference clock value, at 
which the first SMIL document is scheduled to be broadcast, in step 541. 

[52] In a case where it is determined that the first SMIL document is 
scheduled at the reference clock value in step 54, when it is determined that the 
first media data is not a rendering material for the SMIL document scheduled at 
the current reference clock in step 55, the first media data is held in standby and 
then used when a second SMIL document, whose rendering material is the first 
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media data and which is scheduled to be broadcast at a second predetermined 
reference clock value, is rendered in step 551. 

[53] If it is determined that the first SMIL document under rendering is not 
scheduled to be broadcast at a currently received increasing reference clock 
value in step 57, rendering the first SMIL document is stopped in step 61. Next, 
if it is determined that the second SMIL document scheduled at the currently 
received increasing reference clock value, i.e., the second predetermined 
reference clock value, has been stored in step 62, it is determined whether 
second media data, i.e., a rendering material, used to render the second SMIL 
document has been stored in step 63. If it is determined that the second media 
data has been stored, the second SMIL document is rendered in step 64. 

[54] If it is determined that the second SMIL document has not been stored in 
step 62, the second SMIL document is received and stored in step 621. 

[55] If it is determined that the second media data has not been stored in step 
63, the second media data is received and stored in step 631. Next, the second 
SMIL document is rendered in step 64. 

[56] The reference clock value, the SMIL document, and the media data are 
transmitted in the form of data streams. A data stream is composed of type 
information, time slot information, payload length information, and payload 
information. The type information indicates whether substantial data is a 
reference clock value, a SMIL document, or media data. The time slot 
information indicates a broadcasting time zone in which the reference clock 
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value, the SMIL document, or the media data is scheduled. The payload length 
information indicates the length of the following payload information. The 
payload information is substantial data information of the reference clock value, 
the SMIL document, or the media data. 

[57] FIG. 7 is a diagram showing a SMIL document according to an 
embodiment of the present invention. FIG. 8 is a diagram showing an image 
resulting from rendering the SMIL document shown in FIG. 7. 

[58] Data corresponding to media=l in the SMIL document is determined as 
video data VI and rendered in a region rl. Data corresponding to media=2 in 
the SMIL document is determined as video data V2 and rendered in a region r2. 

[59] The following description concerns an example using relative time. 
When the beginning time of SMIL broadcasting and an instant of time when a 
receiver system is turned on are set as 0, video data VI and V2 are played at 
time 00:00:00 (i.e., as soon as the receiver system is turned on). 3 seconds later, 
image data II is played in a region r3 and then disappears after 5 seconds. Text 
data Tl starts to be played 3 seconds after the image data II starts to be played, 
i.e., at time 00:00:06, and is played for 12 seconds in a region r4. In this case, if 
a reference clock value is 00:00:05 when a viewer A turns on a receiver system, 
i.e., a TV, the media data VI and V2 corresponding to the reference clock value 
00:00:05 and the image II are viewed as soon as the TV is turned on, and the 
text Tl is viewed 1 second after the TV is turned on. If a reference clock value 
is 00:00:12 when a viewer B turns on a TV, the media data VI and V2 and the 
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text Tl are viewed but the image II is not viewed. Accordingly, the viewers A 
and B can view the same scene at the same instant of time. 

[60] In the SMIL document shown in FIG. 7, scripts, 
src="broadcasting://media=l" and src="broadcasting://media=2", are 
tentatively suggested and are not suggested in current SMIL specifications. 
However, when the amount of media data is greater than the memory capacity, 
since the media data can be received and played using only a conventional one- 
way broadcasting method or RTSP, the above scripts can be applied during real 
SMIL broadcasting. When a RTSP is used, a script, src="rtsp://vod.com/scarry 
movie.mp4", can be used. 

[61] An example of using an absolute time is text data T2, which starts to be 
played at 15:30:00 in September 21, 2002 in the region r4. 

[62] FIG. 9 is a diagram showing a SMIL document for interactive 
broadcasting according to an embodiment of the present invention. When a 
SMIL document is rendered and displayed as an image on a screen of a TV, if a 
viewer clicks on "click scene of Chanho Park getting first win," which is the 
result of playing text data Tl, video data V2 appears on the screen. This case is 
an example of interactive broadcasting in which a viewer's intention is 
reflected. 

[63] In the meantime, when a TV is connected to the Internet, video-on- 
demand (VOD) can be provided. In this case, a script <video id="V2" 
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region="r2" src="rtsp://vod.com/Chanho Park getting first win.mp4" 
begin="tl.click"> can be added to the SMIL document. 

[64] The above-described preferred embodiments of the present invention 
can be realized as programs, which can be executed in a universal digital 
computer through a computer readable recording medium. In addition, a data 
structure used in the above embodiments can be recorded in a computer- 
readable recording medium using various means. The computer readable 
recording medium may be storage media, such as a magnetic storage medium 
(for example, a ROM, a floppy disc, or a hard disc), an optical readable medium 
(for example, a CD-ROM or DVD), or carrier waves (for example, transmitted 
through the Internet). 

[65] According to the present invention, various types of multimedia 
broadcasting can be performed using multimedia documents. In other words, 
various types of multimedia data for broadcasting can be freely defined 
temporally and spatially. Furthermore, the present invention realizes interactive 
broadcasting, i.e., interactive TV, using an interactive service provided through 
existing SMIL. 

[66] This invention has been particularly shown and described with reference 
to illustrative embodiments thereof, and multimedia broadcasting includes not 
only SMIL broadcasting using SMIL documents but also other broadcasting 
using other multimedia documents. It will be understood by those skilled in the 
art that various changes in form and details may be made therein without 
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departing from the spirit and scope of the invention as defined by the appended 
claims. Therefore, the illustrative embodiments should be considered in a 
descriptive sense only and not for purposes of limitation. The scope of the 
invention is defined not by the detailed description of the invention but by the 
appended claims, and all differences within the scope will be construed as being 
included in the present invention. 
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